Functional anatomy of the normal mitral apparatus: a transthoracic, two-dimensional echocardiographic study.
Normal mitral valve function relies on integrity of the leaflets, annulus, subvalvular apparatus, and the left ventricle. Echocardiography has contributed significantly to the understanding of normal and abnormal mitral valve function. Thus, plausible pathophysiologic mechanisms have been proposed for various etiologies of mitral regurgitation, based on echocardiographic measurement of a limited number of parameters. This study provides quantitative echocardiographic assessment of various components of the mitral valve-left ventricular (LV) complex. Mitral annulus, leaflets, papillary muscles and basal LV posterior wall length were measured at end-systole and end-diastole in 10 adults (7 females, 3 males; mean age 61 +/- 15 years) with structurally and functionally normal hearts. In addition, LV size and function and left atrial and aortic root sizes were measured. Mitral valve competence in these normal hearts was achieved by systolic reduction in LV volume, diameter and length of 66%, 31% and 18%, respectively. The LV posterior wall (from mitral annulus to origin of the posteromedial papillary muscle) was shortened by 32%. The mitral annulus likewise showed a reduction in diameter of 6% in anteroposterior and 13% in mediolateral planes. Anterior mitral valve leaflet apposed with posterior leaflet by 23% in length in systole, whereas the papillary muscle shortened by 34%. The interpapillary muscle distance decreased by 51% in systole. These data provide echocardiographic reference values for various components of the mitral valve-LV complex in normal adults. Further studies are needed to identify the relative significance of each of these components in the pathogenesis of mitral regurgitation of various etiologies.